ERbeta sensitizes breast cancer cells to retinoic acid: evidence of transcriptional crosstalk.
The ability of retinoids to inhibit breast cancer cell growth correlates with estrogen receptor (ER) alpha status, as shown by the antiproliferative effects of retinoids in ERalpha-positive breast cancer cells and their use as chemopreventive agents in premenopausal women. The discovery of ERbeta, also present in breast cancer cells, has added a new level of complexity to this malignancy. To determine the retinoid response in ERbeta-expressing breast cancer cells, we used retroviral transduction of ERbeta in ER-negative MDA-MB-231 cells. Western blot and immunofluorescence confirmed expression and nuclear localization of ERbeta, whereas functionality was shown using an estrogen response element-containing reporter. A significant retinoic acid (RA)-mediated growth inhibition was observed in the transduced ERbeta-positive cells as shown by proliferation assays. Addition of estradiol, tamoxifen, or ICI 182,780 had no effect on cell growth and did not alter RA sensitivity. We observed that retinoids altered ERbeta-mediated transcriptional activity from an estrogen response element, which was confirmed by decreased expression of the pS2 gene, and from an activator protein response element. Conversely, the expression of ERbeta altered RA receptor (RAR) beta expression, resulting in greater induction of RARbeta gene expression on RA treatment, without altered expression of RARalpha. Our data provide evidence of transcriptional crosstalk between ERbeta and RAR in ERbeta-positive breast cancer cells that are growth inhibited by RA.